ABSTRACT
INTRODUCTION
Homocysteine (Hcy) is sulfur containing amino acid and an intermediate in methionine metabolism. Hcy when produced in excess is excreted out of the tightly regulated cell environment into the blood. In many individuals with inborn errors of Hcy metabolism, kidney or liver disease, nutrient deficiencies, or concomitant ingestion of certain pharmaceuticals, Hcy levels can rise beyond normal levels and can lead to adverse health outcomes (1) . In a study involving over 4000 subjects it was reported that Hcy was an independent risk factor for cardiovascular disease (CVD) and estimated that 10% of the CVD risk is attributable to elevated Hcy (2) . Vascular disease of the brain, inspite of recent and gratifying reduction in its incidence, remains a very important cause of neurologic morbidity and mortality. Cerebrovascular disease occurs predominantly in the middle and late years of life. They cause approximately 2,00,000 deaths as well as neurologic disability in the United States each year. In the United States, it is the third leading cause of death. Stroke and other cerebrovascular disease killed about 4 million people in 1993, representing 7.5% of total global deaths from all causes (3). Hyperhomocysteinemia has been emerging as an independent risk factor for atherosclerosis. Several workers opined that moderately elevated plasma Hcy concentration might be an independent risk factor for cerebrovascular disease including stroke and transient ischaemic attack (4, 5) . In Regional Institute of Medical Sciences Hospital Imphal, a minimum of 84 deaths was reported each year due to cerebrovascular accidents. As per the available hospital records, there were about 2026 cases of cerebrovascular accidents, and out of which 549 died between the years 1997 to 2002, with an increasing trend each year. The levels of serum homocysteine were not looked into in such cases in the context of Manipuri populations. Manipur is a small state situated in the northeast corner of India; the natives of which are distinct ethnically, socially and culturally from those of the rest of the country. The Manipuris belong to the Tibeto Mongoloid group with a dietary habit different from that of the other Indians, the staple food being rice and fish.
The present study is therefore undertaken to estimate the serum total Hcy levels in normal subjects and in cerebrovascular accident cases with the aim to search for the association of homocysteine and cerebrovascular accidents among Manipuris.
MATERIALS AND METHODS
Study Population : Ninety-three patients presenting with cerebrovascular accidents consisting of both hemorrhagic and infarction admitted in the Medicine Ward at Regional Institute of Medical Sciences hospital over a period of one year were enrolled in the study. A detailed medical history was obtained and all patients were subjected to standard investigations including neurological examinations, brain CT scan and all routine investigations like routine blood examinations liver function test, kidney function tests, urine examination, chest X-ray, ECG, EEG etc. Other related examinations were performed when indicated. Evaluation of previous cerebrovascular events and events that occurred during the study was performed according to the World Health Organization definitions of stroke or TIA (6). Twenty seven age and sex matched subjects who do not have a history or signs of cerebrovascular diseases were recruited to form the control group. Brain imaging was not performed in the controls. All patients and controls were received by one physician and were subjected to a standardized clinical assessment. For control group, individuals who are smokers, alcoholics, diabetics and hypertensive or with renal diseases were excluded from the study as such conditions are reported to have increased serum homocysteine levels (1). Informed consent was obtained from all participants and the Institute ethics committee approved the study protocol.
Blood sampling and laboratory methods :
In all the patients, for estimation of homocysteine, blood sample was taken at least 2 months after the last clinical event because both depression of homocysteine levels and transient elevations of some endothelial markers have been reported in the first few weeks after acute stroke (7) . Two milliliters of blood was collected in polypropylene tubes. Specimens were centrifuged at 3000 rpm for 10 minutes to obtain serum. The isolated sera were stored at -20ºC until use. All the chemicals and reagents used in the study were of analytical grade. Serum total homocysteine concentration was measured using Enzyme Linked. Immunosorbant Assay as described by Frantzen et al using Axis-homocysteine EIA Kit form Ranbaxy Diagnostic Ltd. India (8).
Out of another 10 ml of fasting sample collected, 2 ml was placed in fluoride vials for estimation of random blood sugar and rest of the sample was collected in polypropylene tubes to obtain serum for estimation of serum triglyceride (TG), total cholesterol, high density lipoprotein (HDL) and serum creatinine concentrations.
Random blood glucose was determined by GOD-PAP method using glucose liquicolor kit manufactured by Human, Germany (9) . Total cholesterol was estimated by the enzymatic method of Allain et al with kits obtained from Ranbaxy Diagnostic Ltd., India (10) . Quantitative estimation of serum triglyceride was done by the method of Bucole and Harold (11) . HDL Cholesterol was determined by precipitation technique of Steele et al using kits from Ranbaxy Diagnostics Ltd., India (12), serum creatinine was estimated by Jaffe Reactions using photo colorimetric tests (13).
Statistical methods used: All the results were expressed as Mean±SD. Fisher's 't' test was applied to assess the statistical significance of the results. P values <0.05 were considered significant. The statistical analysis was carried out using SPSS version 11.5-computer soft ware.
RESULTS
Cerebrovascular accident patients and controls were well matched for age and gender (Table1). Cerebrovascular accident seems to have a male preponderance over female having a ratio of 64: 29. The mean homocysteine level is also (Table 3) . When the levels of total Hcy is compared between the cases and control, the study group has 15.32 ± 6.39 mmol/L whereas in the control, it is 12.51 ± 3.34 mmol/L which is statistically significant (P < 0.05) ( Table 4) . Again from Table 5 , we observed that blood sugar levels are higher in cases (115.59 ± 42.8 mg/dl) than control (83.37 ± 14.28 mg/ dl) which is significant (P < 0.05). HDL cholesterol level is significantly low in study group when compared with control group (P<0.05). Total cholesterol level is significantly higher in patients (185.47 ± 42.3 mg/dl) than in controls (160.5 ± 26.12 mg/dl) whereas no significant difference could be observed in serum trglycerides and creatinine levels.
DISCUSSION
Increasing age and male sex is associated with higher total Hcy concentrations (14) . The difference between the sexes could be due to large muscle mass in men since the formation of muscle is associated with the simultaneous formation of Hcy in connection with creatine/creatinine synthesis (15) . The increase in plasma Hcy may also be due to the influence of sex hormones (16) . The concentrations of total Hcy was significantly higher in study group than in controls. Further, patients with cerebrovasular accident had elevated levels of blood sugar and serum cholesterol with low HDL-cholesterol. These observations are consistent with that of Tanne et al (17) . Kam et al (18) also found a strong association between plasma total Hcy and atherothrombotic disease, which is consistent with our findings. Epidemiological studies have demonstrated that hyperhomocysteinemia is an independent risk factor for stroke (19) . However, the molecular mechanism by which Hcy promotes atherothrombosis is unknown. Experimental evidence suggests that atherogenic propensity associated with hyperhomocysteinemia results from endothelial dysfunction. Endothelial cell injury, platelet activation, deleterious effect on thrombomodulin expression, protein C activation, and an increased oxidizability of LDL have been described as a few possible mechanism by which homocysteine provokes arteriosclerosis and thrombosis (20) .
From this study, it is observed that total Hcy level is significantly higher in patients with stroke (cerebral infarction) than healthy controls. Now a days, hyperhomocysteinemia is considered an independent risk factor for the incidence of stroke, even though there is lack of convincing explanation till date. This study though of small size, suggests that hyperhomocysteinemia occurs in patients of cerebrovascular accident among Manipuris. However, the association of homocysteine and stroke need to be investigated Manipuris. Comparison was done between age groups : P > 0.05 (Non Significant) 
